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Abstract: This paper introduces the republic of Kenya. gives a brief of overview of the energy
sector and generation mix. The paper then discusses the supply-demand pattern and energy
sector reforms. Emerging issues in the energy sector reforms. status and the future role of
renewable energy are presented. The paper concludes that the unfolding scenario impetuses the
need to research on energy planning with respect to the Kenyan context.
1. INTRODUCTION
The republic of Kenya is located on the east coast
of Africa. On the north it shares the border with
Ethiopia and Sudan. on the west with Uganda. on
the south with Tanzania and. on the east with
Somalia and the Indian Ocean. The country covers
582, 646kmc. but two thirds of the area particularly
the north is arid. The bulk of the population is
concentrated in and around the capital city Nairobi
and the adjacent highlands, in the Great Rift
Valley, western and eastern coast of Kenya. The
major economic activities are Agriculture and
Tourism. Therefore. the other important sectors of
the economy are based on these.
2. ENERGY SECTOR
The Ministry of Energy is responsible for energy
policy and development: hydro power. geothermal
exploration and development. thermal power
development. renewable energy development.
energy regulation. security and conservation.
Kenya generation company, Kenya power and
lighting company, electricity regulatory board:
petroleum products, import/export/marketing.
Kenya petroleum refineries limited, national oil
corporation and Kenya pipeline company, and
Kenya Power and Lighting Company Limited [l].
3 GENERATION MIX
Since the inception of electricity in Kenya the
structure of the generation has been traditionally a
vertical model. because it was solely government
owned. Historically the industry started with mini
hydro generation, the first one of 0.38 MW being
commissioned in 1919[2]. As the demand for
electricity increased after Kenya obtained political
independence from Britain. the national
government expanded generation by building
cascaded large hydro plants along river Tana and
developed geothermal and wind energy resources.
In 1997 the electricity industry was reformed so
that the functions of generation were separated
from transmission and distribution and hence
Independent Power Producers (IPPs) came into the
market. The Kenya Electricity Generating
Company (Kenfien) was established to be
responsible of all public generating plants and the
Electricity Regulatory Board (ERB) to regulate the
electricity sector. The Kenya Power and Lighting
Company (KPLC) now became responsible for
transmission and distribution. The Kenyan
experience is that electricity generation from
geothermal sources is the least cost form of
energy. In this respect KenGen is expecting
through its investment on geothermal development
to produce about 576 MW by 2017, which will
represent 257c of the country's requirements
projected at 2349 MW [3]. The installed capacity
and generation mix are shown in Tables I and 2
respectively. Hydro-based generation is the most
important electricity source.
Table I Installed Capacity in MW
Year Hydro Thermal Geo- Total
Oil Thermal
1997 598.5 2167 45.0 860.2
1998 594.5 217.2 450 8567
1999 594.5 290.7 45.0 930.2
2000 674.5 427.9 57.0 1.159.4
2001 677.2 408.9 57.0 1.143.1
Source: Kenya Central Bureau of Statistics
T bl ~ EI G . GWha e _. ectncitv enera Ion In
Year Hydro Thermal IPP Geo- Wind Total
Thermal
1997 3373.4 459.9 186.8 369 4389.1
1998 3497.6 280.8 391.4 388.6 0.2 4558.6
1999 3062.5 716 420.1 383.0 0.2 4581.8
2000 1793.8 1201.1 816.7 367.1 0.2 4178.9
2001 1917..'> 652.6 1312.8 455.6 0.1 4338.4
Source: Kenya Central Bureau at Statistics
4 SUPPLY & DEMAND
The pattern of electricity consumption with the
change in population is shown in Table3 for a
period of five years. At the national level. about
14o/r of the population had access to electricity
representing an improvement over 8.77c recorded
in 1989 [4]. This growth may be attributed to
increased electricity supply to both rural and urban
areas over the period 1989-1999 through among
other programs. the Rural Electrification
Programme (REP). Nairobi. Central and Coast
provinces are better served with electricity.
Kiambu, Mombasa and Thika districts were better
served with electricity compared to other districts
in the country because of their proximity to the
cities of Nairobi and Mombasa respectively.
T bl 1 GDP&a e.. Population. Electricitv Consumption
Description 1997 1998 1999 2000 2001
Population (Mil) 28/.1 28.8 29.5 30.2 30.8
GOP growth at
constant 2.4 1.8 1.4 -0.2 1.2
Prices (')()
GOP at Market
Prices 62. 3 691 74.2 79.6 89.5
(Ksh xlOIIl)
Electricity
Consumption 369 3.6 3.7 3. 3 3.7
(GWh)
GOP Per Capita
CUITent 19 20 22 23 25
( Ksh x I0")
Source: Kenya Central Bureau 01 Statistics
The other districts in the country had less than
20% of their households connected to electricity.
This is as illustrated by Table 4.
Table4. Percentage distribution of households
by main cookinz fuel-
Regions Electricity Paraffin Others
Lamps
1989 1999 1989 1999 19891999
Kenya 8..9 13.6 8l.3 79.1 10.0 7.3
Rural 1.9 04.2 86.2 87.0 11.9 8.8
Urban 32.1 42.\ 643 553 3.6 2.6
Nairobi 42.5 52.6 54.4 45.0 3.1 2.4
Coast 11.6 19.5 82.2 76.8 6.2 3.7
Central 7.0 15.8 90.0 8l.3 3.0 2.9
Eastern 4.1 06.0 74.1 87.2 21.8 6.8
N.Eastern 5.1 05.4 43.4 45.2 51.5 49.4
Nyanza 2.6 04.8 89.5 92.5 7.9 2.7
R.Valley 4.5 09.5 64.8 74.9 30.7 15.6
Western 1.7 OB 92.6 96.0 5.7 0.7
Source. Kenya Central Bureau of Statistics
Census results have shown that firewood. paraffin and
charcoal are the main source of cooking fuel in Kenya.
Nationally wood energy accounts for about 70% of the
total energy demand. About 80% of the population
depend on wood fuel for its domestic energy needs.
providing 93% of rural household energy requirements
and 80% in urban areas. In rural areas wood fuel is used
for cooking and space heating. In the urban areas
charcoal is used for cooking and space heating. This is
illustrated by Table 5.
Table5. Percentage distribution of households
by main cookinz fuel-
Region Wood Paraffin Charcoal Others
Kenya 68.8 17.2 9.7 4. 3
Rural 88.4 4.2 6.0 1.4
Urban 9.6 56.6 20.8 l3.0
Nairobi 1.8 75.7 4.1 18.4
Coast 53.7 30.1 10.5 5.8
Central 69.6 17.2 9.0 4.2
Eastern 84.0 6.7 71 2.2
N.Easten 90.8 l.3 6.5 1.4
Nyanza 82.1 5.7 10.6 1.6
R.Valley 73.7 9.1 147 2.5
Western 87.3 4.2 7.3 I.'
Source. Kenya Central Bureau of Statistics
The government policy on wood fuel is to ensure
adequate supplies of wood are available to satisfy
demand through sustained yields, while conserving
the environment. This is being done by
encouraging the use of improved cooking stoves
and agro-forestry practices [1]
Table 6 shows the statistics for production and
consumption of energy. Overall. energy
consumption outstripped local production and the
deficit had to be imported. This means as a country
for long term planning Kenya needs to develop its
alternatives energy resources.
Table6 Production & Consumption of Enerzv ('000 TOE)b.
Description 1997 1998 1999 2000 2001
Coal & Coke 91 73 71 66 66
consumption
Liquid Fuels 2175 2199 2311 2418 2385
consumption
Hydro &
Geothermal 321 334 296 185 204
consumption
Local production 309 322 283 166 194
Net imports 1791 1589 1690 2200 1383
Total
consumption 2588 2606 2679 2700 2655
Local production
as % of Total 11.9 12.4 10.6 6.2 7.3
Per Capita
Consumption 95.5 93.4 93.4 941 91.4
Source: Kenya Central Bureau of Statistics
5 ENERGY SECTOR REFORMS
Since independence in 1963 and up to the late
1980s the energy sector in Kenya has been
monopolistic in nature. The underlying principle
behind the model was to provide employment, to
take care of consumer interests. make sure that
equity and justice is maintained. safeguard
sovereignty of the state, foster social fabric and
trust among the citizenry. However. with time the
population growth and the demand for energy
outstripped the supply. After 1980s the rate of
economic growth could not match the rate of
population growth, so unemployment started
rising. To solve this social problem the
government requested the public and private
sectors to increase their work force by 10% [4].
This was the beginning of over employment and
bureaucratic inefficiencies in the public sector.
5.1 The Oil Industry
The oil industry before liberalisation was
controlled by the government and multinational oil
companies. The multinational companies and the
government held majority shares in the only
petroleum oil refinery. In this context the refinery
processed crude oil and the multinationals
distributed these products to their retail outlets
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across the country. Thc government controlled fuel
prices to subsidise diesel for the agricultural sector
and kerosene for poor. When the industry was
liberalised in the early 1990s, many retailers joined
the industry and the price of oil products was left
to the market forces. However. before liberalising
the industry a regulator had not been appointed.
As a result the industry became chaotic and there
was hue and cry not only among the vulnerable
groups. but also among the multinational oil
companies. The government had to intervene to
bring some sense in the industry. However. all
these chaos took place because the reforms were
done in a hurry.
5.2 The Electricity Sector
The model for this sector. like the oil industry
since 1963 to early I990s was a vertical structure
enjoying a lot of government protection. The
KPLC was the only company responsible for
generation. transmission and distribution. The
company was expected to provide employment to
the citizens. collect revenue for the government
and through its tariff structure charge a 17c levy on
all its customers to fund the rural electrification
programme. The intention of the rural
electrification programme was meant to be a driver
to small scale industrial development and poverty
elevation.
In the 1980s because of a combination of poor
planning, prolonged draught and over
employment. KPLC started experiencing financial
problems. The government then asked the World
Bank for technical assistance to address the
situation at KPLC. In this respect in 1983 a joint
United Nations Development Program (UNDP)/
World Bank Energy Sector Management
Assistance Program (ESMAP), carried out a study
on the power system efficiency and submitted its
report in 1984. The results showed that there were
huge losses in the entire network and these needed
investigations and to remedy the situation required
substantial financial investment [5]. By late 1980s
to early 1990s the rising electricity demand and
unmet electricity needs necessitated increased
investments in generation and expansion of the
distribution system. which the KPLC in its
financial status could not fund internally. The
government again sought technical assistance from
the World Bank. Under the ESMAP. UNDPlWorld
Bank carried out a power loss reduction study of
the electricity sector between 1991 and 1993 and
submitted a report in September 1996. The results
of the report indicated that KPLC financial
problems were partly due to technical and non-
technical losses in the network. To address these
issues, the report recommended immediate steps to
be taken and the World Bank agreed to extend
financial support on condition that KPLC would
come up with a recovery program for the sector
[6].
The recovery plan proposed to increase the
consumer tariff by 31% by the fiscal year 2003/04,
that KPLC would negotiate with KenGen to
review its bulk tariff downwards. that the previous
government had agreed to debt write offs,
rescheduling and deft/equity conversions. the rate
of retrenchment of the remaining 896 employees
would be slowed down. and salary increases for
senior staff would continue, among other things.
The rejoinder from the World Bank on this
recovery plan was as follows: This plan was
unworkable because it was based on increasing
consumer tariffs. whereas the policy of the new
government which came to power in 2003 was to
reduce power prices. the extent to which KenGen
could reduce its prices in selling bulk electricity to
KPLC was limited. because it had to remain at a
level where it could undertake rrururnum
investments and maintenance requirements, and
the recovery plan relied too much on the
benevolence of the state to write off debts [7].
Analysis of the above scenario shows that the
views of the World Bank and KPLC on reforming
the electricity sector were quite divergent.
6 ISSUES ABOUT ENERGY SECTOR
REFORMS
It appears that the mandarins running the power
sector were really not ready for the type of reforms
envisaged by the World Bank. The World Bank's
view on reform was based on the paradigms that:
(i) poverty reduction is the main objective of
development: (ii) development is central to
economic growth: (iii) economic growth can only
be achieved through private sector. and (iv)
government should facilitate the tlourishing of the
private sector and ensure that growth contributes to
poverty reduction [8]. In 1997 the government of
Kenya had to accept the donor community's
conditions for external assistance and hence went
ahead to reform the energy sector. The monopoly
in the oil industry was unbundled. The electricity
sector was divided into generation. transmission
and distribution. However. faced with a major
power shortage and the circumstances under which
the IPPs joined the market. the contract between
KPLC and IPPs was written in favour of the latter.
According to the contract. KPLC is under
contractual obligation to buy electricity from IPPs
first before buying from KenGen. It also must pay
for this power in advance to cushion IPPs against
any risk. Apparently the tariff set for this power
was quite high compared with that from KenGen.
On the other hand according to the reform program
KPLC was supposed to freeze any wage increases
to its employees. trim its workforce by 2000
workers. continue servicing its debt commitments
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and provide counterpart funding for investments
needed to meet demand growth.
In calling for reforms it was assumed that this
would reduce the current expenditure for KPLC
and the people being retrenched would be
absorbed by the economy. The above assumptions
did not take into account that first. the employees
being retrenched have had specialised training. so
the economy could not easily absorb them.
Second. due to the extended family concert in the
African culture those being retrenched were bread
earners not only for their immediate families but
also for the extended family. Hence. once the
bread earner was unemployed the social fabric was
broken and the ripple effect on the society could be
catastrophic. For instance. in some circumstances
this could result in school going kids terminating
their education. HIV/Aids widows and orphans
becoming destitute. family units breaking up and
those affected engaging in illegal activities that
may compromise the security of the state. Once.
there is insecurity in the country. tourism. private
investment and political stability will be affected.
which are the pillars of economic development in
Kenya. Further. privatising the electricity sector
would mean the price of electricity will be market
driven. The government started the subsidised
rural electrification program to encourage the
development of small scale industries and poverty
eradication. electrify coffee and tea factories for
small scale farmers. Therefore. when prices of
electricity are unaffordable, small scale industries
will not be developed. coffee and tea factories will
not be electrified. education and health standards
in the rural arrears will deteriorate. rate of
reproduction will rise, deforestation will escalate,
poverty will be perpetuated and all these
conditions lead to insecurity. Manufacturers and
traders have complained that doing business in
Kenya has become too expensive due to high tariff
charges among other production factors. The
import to this is that existing investors will
relocate to other countries in the region and no
new private investments will be flowing to Kenya.
The high costs of production, contradicts the
government policy on providing good environment
for doing business and improving the welfare of
the citizens. because this translates into high prices
for goods and services. The Californian reform
experience show that the free market system does
not deliver on many fronts including efficient
service provision. competition or consumer choice
as electricity markets are vulnerable to monopoly.
After the Californian crises resulting from the
reform process. the State was forced to take over
many of the functions which were previously
under the jurisdiction of the private sector. The
authors of this analysis proposed a flexible power
system under a civics market approach which
entails a limited reduction of regulatory control.
and giving consumers real choices rather than a
"free" market. The civics market approach is
envisaged to reduce prices and lead the market
while maintaining a watchdog to protect public
interests. The abuses of monopolies are controlled
under the premise that the public interest should be
represented III making key market forming
decisions. Instead of open competition. the civic
market model increases the choices through
regulated licensing combined with public
participation as it is needed. This market also
enables the inclusion of technologies that the
public may prefer in terms of environmental
consideration 19]. The issues we have raised are
fundamental and will exist with or without
reforming the energy sector. the important thing is
to acknowledge that they exist and approach
reform with the aim of ameliorating the status quo
and not making it worse.
7 STATUS AND FUTURE ROLE OF
RENEWABLE ENERGY IN KENYA
In analysing the energy sector we have made a
number of observations. In the long term
diversifying the energy sector is economically
profitable. the country has no known coal and oil
resources so for these energy fuels it depends on
imports. Hydro-based generation is the most
important electricity source, but is dictated by the
vagaries of the weather and electricity generation
from geothermal sources is the least cost form of
energy. Wood is the most important source of
energy accounting for about 7lNc of the national
total energy demand. Solar energy is widely used
in hospitals. domestic and commercial premises,
public institutions. hotels and lodges and the
telecommunication sector. for heating. lighting.
pumping water. refrigeration, etc. Unfortunately
solar energy has not made such a big impact in
energy supply because of lack of promotion.
availability of data. appropriate technology. capital
cost and government support. However. all is not
lost because research and development has shown
that. based on manufacturing cost projections. and
past correlation between manufacturing expansion
and price reductions, a major effort like the
Million Solar Roofs Initiative (MSRl) will provide
the necessary steps to bring the photovoltaic (PV)
system costs down to US$3/w system threshold by
2004. PV prices are projected to be approximately
US$2/w by the year 20 IO. Further. global
competition and even greater economies of scale
will result from the additional aggregated demand
created by the MSRI and formal PV programs
being instituted by Japan. Germany. Switzerland,
Norway, and Netherlands [10].
Wind energy has been used in the country for a
long time for pumping water and windmills. and
more recently to generate grid electricity.
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Again like solar energy, wind has not made a big
impact in energy supply due to lack of promotion.
availability of data. appropriate technology. capital
cost and government support. The good news is
that globally wind energy has made big progress
and sooner than later these benefits will trickle to
the developing countries. For instance in U.S.A
wind energy growth has been driven by wind-
aenerated costs which had declined about 907r
~ver the last 20 years. stable costs while the cost of
electricity from other sources gyrated sharply. state
policy whereby a number of states adopted
Renewable Portfolio Standards (RPS). or required
utilities in the state to include a certain percentage
of renewable energy in their generation mix. and
production tax credit deadline. etc.. [11]. The
future of wind energy lies in wind farms. Energy
planning in Denmark has scheduled a level of 50(!c
wind energy penetration in the year 2030. which is
mainly covered by large off-shore wind farms.
From 2002 until 2008. five off-shore wind farms
each of 150 MW will be installed. These wind
farms present a significant power contribution on
the national grid. All this is made possible with the
latest state of the art technology for wind turbines
with respect to generators and power electronics
[12].
The other form of renewable energy used
commonly in the rural areas in Kenya for cooking
and lighting is biogas. However. lack of skills and
effective promotion has hampered the use of this
alternative source of energy. The use of biogas can
help lower household demand for wood fuel and
commercial fuels. especially in rural areas.
Moreover. the operation of biogas plant is most
suitable in high potential agricultural zones,
especially where farmers practice zero grazing.
The erratic increases in energy prices and the need
to develop substitutes for fuel wood have put a lot
of pressure on the government to consider the
development of renewable energy resources in
Kenya [I]. From the foregoing it is quite clear that
renewahle energy will have to playa very key role
in meeting the future energy demands. In this
respect, therefore. there is need to carry out
research and development in the renewable energy
sector and the way forward is to do the following:
• Establish an autonomous Kenya
renewable energy research centre
(KRERC) under the ministry of energy
• KRERC to be responsible for research
and development of renewable energy
resources
• KRERC to be managed by a director with
a competitive team of scientists and
professional staff
• KRERC to develop a national policy on
renewable energy and atlases for wind
and solar resources
• KRERC to establish energy parks in each
of the eight provinces in the country and
run them
• KRERC to develop local standards and
rezulations to govern procurement.
in~tallation and testing of renewable
technologies and appliances
• KRERC to have the legal mandate to
clear. licence and oversee the activities of
vendors
• KRERC to use renewable energy in the
rural electrification and run program on
behalf of the government
We believe that with the establishment of KRERC
all research activities on renewable energy.
whether bv local universities. non governmental
organizations. private firms or individuals will
now be coordinated by one body and the
information made available to all stake holders.
Data base information on performance of
renewable energy technologies and appliances will
be available to manufactures as feedback for
further improvements of equipment and
innovation. Private organizations too will have
access to essential data that will assist them to
make investment decisions. Since clearing and
licensing will be a one stop shop this will eliminate
red tape and promote further investment in
renewahle energy.
8 CONCLUDING REMARKS
In analysing the generation mix of the electricity
sector. we have observed that the country
traditionally has depended on hydro-generation.
However. as the severe draughts of 1984 and 2000
have shown the reliability of this resource is
weather dependent. In terms of matching supply
and demand. we have observed that there is a big
deficit and as a result the government has
recognised the need to suhstitute traditional
generation sources with alternative sources whose
potential is unexploited. Statistics show that wood
energy accounts for about 701ff of the total national
energy demand. This raises serious concern In
terms of the impact on deforestation.
environmental degradation. desertification and
national health of the citizenry. One way of
arresting this situation is by providing clean and
affordable alternative source of energy like green
electricity.
Although the government has accepted to reform
the energy sector due to pressure from donors, it is
important to take cognisance of the impacts of the
reforms and the ramifications they have across the
entire economy. There is need to slow down the
pace of reforms in respect of the Californian
experience and undertake comprehensive analysis
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of its impacts in the economy and modify the
process according to the socio-economic needs of
the country. Research and development in the
developed countries has shown that renewable
energy and its technologies are mature. So
developing countries like Kenya can benefit from
the global trend towards greener electricity by
providing policy frameworks and data bases for
renewable energy. which are themselves stimulants
for private investment. We are aware the equator
passes right across Kenya and that the country has
a long coast line along the Indian Ocean. All these
features support the view that the country is
endowed with high potential in solar and wind
resources. and this gave us the motivation to
propose a research on energy planning in the
Kenyan context.
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